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Science and the criminal justice system

It was the night of May 24, 1987, when 24-year-old
Ken Parks had fallen asleep while watching TV in
his living room. At the time, he lived with his five-
month-old daughter and his wife.

At some point during the night, he got up, drove
twenty-three kilometers to his in-laws’ house,
strangled his father-in-law, and stabbed his mother-
in-law to death. He then drove to the nearest police
station, and said to the officer, "l think | just killed
someone”.

What had happened? He actually couldn't remem-
ber anything. It seemed somehow that he was not
conscious during this horrific episode. Parks’ law-
yer Marlys Edwardh, assembled a team of experts
to help find out what had gone wrong with Ken's
brain. They soon began to suspect the events might
be relevant to Ken's sleep. While Ken was in prison,
sleep expert Roger Broughton measured Ken's EEG
signals while he slept at night. The recorded out-
put was consistent with that of a sleepwalker. The
team investigated further and found sleep disorders
throughout Ken's extended family. Ken was found
not guilty and was released.
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Ken after being released from prison. photo
credit: unknown.

There are thousands of cases similar to this
in the world but not all people are that lucky
like Ken. We are currently facing some serious
problems connected to the criminal justice
system.

Our knowledge about mental disorders is in-
complete, also knowing that someone has
some sort of mental disorder does not give
much power in predicting whether that per-
son's disinhibition will take the form of serial
murder Or is limited to simply not being able
to praise a bad /bland dish prepared by a host.
It is crystal clear that the criminal justice sys-
tem is the most important arena in which a
greater knowledge of neuroscience is needed.
We consider some of the most obvious incom-
patibilities between the realm of science and
that of law. The most fundamental difference
among the cultural differences between the
legal world and the world of science reflects
luxury available to basic scientist that is not
available to a juror. For the scientist, a world
full of uncertainties and imperfect evidence is
the fuel that drives the next study and the next
hypothesis, leading to an ever more nuanced
and complex sense of how something works.
By contrast to this luxury of time, for a juror,
such world must nonetheless still be navi-
gated to produce a decision. Another contrast
between these two worlds concerns the topic
of categorical thinking.



This was shown in a famous study in
which ‘categorical’ neurons were iden-
tified in the cortex of monkeys which
would respond to the image of a dog or
a cat (but not both). The experimenters
then presented the test subjects with an
image of a cat or adog (the images were
computer-generated) and then would
slowly morph the image so that it was
a hybrid of the two (where the image
could be, for example, 90% dog and 10%
cat, and so on).

The experimenters found that species-
responsive neurons maintained a fairly
consistent level of responding as the
percentage of the image derived from
that animal dropped from 100%, until
there was an abrupt transition of re-
sponsiveness around the 50% mark,
that is to say, a neuron ‘considered’ a
60% dog to have more in common with
a 100% dog than with a 40% dog (; .e
neurons themselves underestimate dif-
ferences within a category, and overes-
timate differences between categories
(Freedman et al .2001)).

There are also other contrasts between the
world of science and that of law but it's be-
yond the scope of this article to discuss all
of them. We have come to recognize numer-
ous realms in which a biological abnormality
causes aberrant behavior. In recent decades
the appropriateness of the criminal justice
system’s behavior toward criminals who may
suffer from some sort of mental disorder has
been questioned many times, and neurobiol-
ogy is beginning to provide the first hints of
mechanistic explanations for our personali-
ties, propensities and passions.

Resources:

The Brain: The Story of You Paperback - Illus-
trated, March 7, 2017

Sapolsky, R. M. (2004, November 29). The fron-
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Philosophical Transactions of the Royal So-
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Diagnosis marks the heginning of
any successful therapy.
Since many pathological conditions

progress asymptomatically, their
timely diagnosis has remained a chal-
lenge, which may negatively affect
patients’ prognosis. In this regard, the
assessment of hypercalcemia associ-
ated with cancer has been performed
through a SynBio biomedical tattoo
via utilizing engineered cells. This tat-
too can (i) monitor long-term concen-
tration of blood calcium, (ii) identify
the onset of mild hypercalcemia, and
respond after subcutaneous melanin
(as a black pigment) accumulation to
produce a visible tattoo. In this regard,
designed cells with an expressed cal-
cium-sensing receptor constructed
with a synthetic signaling pathway by
activating the expression of transgen-
ic tyrosinase enzyme. These cells can
produce melanin in response to con-
tinuously enhanced blood Ca2+ and
confirm the concept that melanin-
generated color change generated by
this biomedical tattoo can be recog-
nized by the naked eye and even be

Cancer injection sile

{Red light B

Hypercalcemic cancer
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(Red light G
645 nm)
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optically quantified.
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